A family of six homologous subunits, Mcm2, -3, -4, -5, -6, and -7, each with its own unique features, forms the catalytic core of the eukaryotic replicative helicase. The necessity of six similar but non-identical subunits has been a mystery since its initial discovery. Recent cryo-EM structures of the Mcm2-7 (MCM) double hexamer, its precursors, and the origin recognition complex (ORC)-Cdc6-Cdt1-Mcm2-7 (OCCM) intermediate showed that each of these subunits plays a distinct role in orchestrating the assembly of the pre-replication complex (pre-RC) by ORC-Cdc6 and Cdt1.
The Replicon Model of DNA replication, beginning with the binding of an initiator at a replication origin followed by the recruitment of other replication proteins that unwind and replicate DNA from the origin (Jacob et al., 1964) , is shared in all three kingdoms of life. However, the details of how this process is achieved have diverged considerably (reviewed by Bleichert et al., 2017) . Briefly, in prokaryotes, DnaA binds multiple motifs at the replication origin and oligomerizes to form a supra-nucleoprotein structure that melts the adjacent AT-rich region to form an initiation bubble (Bramhill and Kornberg, 1988; Duderstadt et al., 2011; Gille and Messer, 1991; Richardson et al., 2016; Speck and Messer, 2001 ). The DnaB helicase in the form of a hexameric ring is loaded one each on opposite lagging strands by the helicase loader, DnaC (Arias-Palomo et al., 2013) .
In eukaryotes, initiation of DNA replication begins with the binding of the origin recognition complex (ORC) and Cdc6 to replication origins. Unlike the prokaryotic initiator that melts origin DNA (Bleichert et al., 2017) , in the budding yeast, ORCCdc6 only plays the role of origin recognition (Duzdevich et al., 2015; Mizushima et al., 2000; Speck and Stillman, 2007) and a scaffold for assembling the 12-subunit Mcm2-7 double hexamer (DH) (Evrin et al., 2009; Remus et al., 2009) , known as the prereplication complex (pre-RC) that licenses replication origins. Melting of origin DNA appears to be carried out during the transition of the inert Mcm2-7 (MCM) DH to form a pair of bidirectional replicative helicases (Li et al., 2015; Martinez et al., 2017; Parker et al., 2017) . The biochemistry and genetics on this subject accumulated throughout the years suggest that this process is much more complicated in eukaryotes, and they have been summarized periodically by in-depth reviews (Bell and Labib, 2016; Costa et al., 2013; Samson and Bell, 2013) . Putting these disjointed pieces of information together without a structural framework has been difficult. Extrapolating from the simpler models of archaea, which have homologs of Orc1/Cdc6 and Mcm, has been useful (Chong et al., 2000; Samson and Bell, 2016; Slaymaker and Chen, 2012) , especially with the early crystal structures of portions of these proteins (Fletcher et al., 2003; Miller and Enemark, 2015) . However, the simplified model exactly lacks the intricacies of eukaryotes that have puzzled researchers. High-resolution structures of the eukaryote replication machinery are key to assembling this elaborate puzzle.
Until only very recently, sub-nanometer high-resolution structures of the critical components of the DNA replication initiation molecular assembly were rare (Table 1) . With the advent of the resolution revolution of cryoelectron microscopy (cryo-EM), a few of these critical structures became available. In particular, the Mcm2-7 single hexamer (MCM-SH) (7.3 Å ) (Zhai et al., 2017) , the Cdt1-Mcm2-7 (CM) heptamer (7.1 Å ) (Zhai et al., 2017) , the ORC-Cdc6-Cdt1-Mcm2-7 (OCCM) intermediate (3.9 Å ) , and the Mcm2-7 double hexamer (MCM-DH) (3.8 Å ) (Li et al., 2015) provide a series of snapshots that show a glimpse of the sequence of events that leads to replication licensing in Saccharomyces cerevisiae. This exciting development provides the much-needed structural framework to organize the wealth of genetic and biochemical details that researchers have accumulated. In this review, we try to integrate the many seemingly disjointed pieces of biochemical and genetic information into these snapshots to produce two animated sequels of the assembly process of the MCM-DH. Throughout this exercise, we point out the missing links and speculative hypotheses used to fill the gaps, hopeful and mindful that a fuller and more accurate picture will be forthcoming.
The MCM Family of Six, Each with Unique Features and Specific Roles
The MCM mutants were named after the minichromosome maintenance screen designed to identify replication initiation mutants in yeast (Gibson et al., 1990; Maine et al., 1984) . Although multiple homologs of the MCM proteins or mutants were identified in different organisms often based on phenotypes unrelated to DNA replication functions (Holthoff et al., 1996; Kubota et al., 1997; Moir et al., 1982) , only six of them were ubiquitous to all eukaryotes from yeast to human. They were named Mcm2, Mcm3, Mcm4, Mcm5, Mcm6, and Mcm7 . Despite their similarity, early yeast studies showed that each was indispensable for growth (Yan et al., 1991) and for DNA replication (Labib et al., 2000) . Since a single homolog identified in the archaea can form a hexameric ring helicase, an immediate curiosity was why eukaryotes need six homologous subunits to form a heterohexameric ring helicase.
A sequence and structural comparison of the six eukaryotic MCM homologs with the archaeal homolog shows that the core that defines the structural NTD (N-terminal domain) and CTD (C-terminal domain) as well as the catalytic function of the MCM helicase is highly conserved ( Figure 1A ; Figure S1 ). Both the archaeal and the eukaryotic MCMs also contain CTEs (C-terminal extensions) (magenta), but these domains appear to be highly divergent both in sequence and in length ( Figure 1A ; Figure S1 ). Features absent from the archaeal MCM are the NTEs (N-terminal extensions) (lime green), NTIs (N-terminal insertions), N-C linker insertions, and CTIs (C-terminal insertions) (red) ( Figure 1A ). All of these elements are unique in sequence among members of the MCM family but mostly conserved with some exceptions among individual homologs across species ( Figure S1 ), suggesting that they play conserved and specific roles.
Defined Roles of the Individual CTEs of the Mcm2-7 Hexamer during Loading Four MCM-related cryo-EM structures, Mcm2-7, CM, OCCM, and the DH that became available recently provide a trove of information of how the MCM-DH is assembled by ORC-Cdc6. In particular, since Cdt1-MCM is the precursor of OCCM and OCCM is the precursor of MCM-DH, these structures inform how the unique elements of each of the MCMs behave during the assembly process. Figure 2 illustrates the precursor-product relationship of these transitional structures in different views, starting from top to bottom. If we first focus on the CTEs, in the CM heptamer ( Figures 1B and 2E-2H Figures 2E, 2F , and 3E-3G). Consistent with these structural features, biochemical studies show that the CM heptamer cannot be loaded onto double-stranded DNA (dsDNA) spontaneously (Bochman and Schwacha, 2007; Bowers et al., 2004; Coster et al., 2014; Evrin et al., 2009; Frigola et al., 2013; Heller et al., 2011; Kang et al., 2014; Remus et al., 2009 ).
In the OCCM, the previously non-discernible Mcm3-CTE becomes visible as a wing helix at the very end, extending well above the MCM CTD ring through a long flexible linker to lodge Frigola et al., 2013) , which presumably triggers a series of allosteric conformational changes of the OC to engage with other MCM subunits. It is noteworthy that OCCM can be formed in the presence of ATP-g-S, suggesting that, up to this point, assembly of this intermediate complex is largely independent of ATP hydrolysis by OC or Mcm2-7 (Ferná ndez-Cid et al., 2013; Frigola et al., 2013; Sun et al., 2013; Yuan et al., 2017) . Subsequent anchoring of the MCM to OC facilitated by the rearrangements of the cWHDs of other MCM subunits is evident by the structural comparison between CM and OCCM (Figures 3A, Figures 3E and 3F ). In football speak, the CTEs of the MCM must rearrange from a defensive formation that prevents premature loading in the Cdt1-MCM to an offensive formation that anchors the MCM onto OC in the OCCM.
So far, it is unclear whether these CTEs play a role in loading the second CM, with the exception of the Mcm3-CTE (Frigola et al., 2013) . However, once the loading process is complete and a stable MCM-DH is formed, all CTEs of the MCM subunits become flexible to the extent that their structures are no longer discernible by cryo-EM ( Figures 1D and 2M-2P ) (Li et al., 2015) . Indeed, we cannot distinguish between mobile motifs and unstructured motifs when they are not discernible by cryo-EM. Throughout this review, we use the terms unstructured, flexible, and disorder loosely for lack of information.
The Role of Cdt1 in the Assembly of the MCM-DH The structure of the full-length Cdt1 has been difficult to determine because of its flexibility. However, its structure in complex with Mcm2-7 and as a component of OCCM was recently determined to contain three domains, NTD, MD (middle domain), and CTD with MD and CTD connected by the flexible M-C linker ( Figure 4A ). In complex with Mcm2-7, Cdt1 acts as a chaperone (Figures 2C, 2D , and 2F-2H) (Zhai et al., 2017) . As a component of the OCCM, Cdt1 readjusts its CTD to interact with Mcm6-cWHD ( Figures 2K and 4) , which may contribute to the latching of the Mcm6-cWHD onto OC ( Figures  3A and 3F) and conversion of the coil-to-ring structure of the Mcm2-7. There are ample biochemical and structural data to support this notion.
Previous biochemical data showed that the Mcm6-CTE has an auto-inhibitory function that prevents MCM interaction with OC in the absence of Cdt1 . The CTD of Cdt1 appears to be able to counteract this auto-inhibitory effect of the Mcm6-CTE. Nuclear magnetic resonance (NMR) spectroscopy analysis showed that Mcm6 908-970 interacts with Cdt1 481-501 (Liu et al., 2012) , as predicted in yeast two-hybrid analyses (Yanagi et al., 2002; Zhang et al., 2010) . A conformational change in the Cdt1 481-501 region from an unstructured to a structured configuration is clearly observable in the cryo-EM structures of Cdt1-MCM and OCCM (Figures 2 and 4) Several studies indicate that Cdt1 interacts with Orc6 as well (Asano et al., 2007; Chen et al., 2007; Heller et al., 2011; Wu et al., 2012) . This interaction can be detected in the OCCM by cross-linking mass spectrometry . Unfortunately, because of the instability of Orc6 in the high-resolution OCCM structure, this interaction was not resolved by cryo-EM.
Animation of the Loading of Cdt1-MCM onto OC Scripted from Biochemical, Genetic, and Structural Data Cdc6 and Cdt1 play critical roles in orchestrating the docking of MCM onto OC. Cdc6 joins ORC to encircle duplex origin DNA by contacting DNA at three points ( Figure 3D ) and to create binding surfaces for the anchoring of the cWHDs from Mcm3 and Mcm7 ( Figure 3C ). Cdt1 stabilizes the MCM-SH for loading. Interactions among OC, MCM, and DNA induce the conformational change that transforms MCM from coil to near planar ring. This transition requires the direct interaction between Cdt1-CTD and the Mcm6-CTE to relieve the inhibitory effect imposed by Mcm6 upon MCM loading.
The dynamic motions of the searching, anchoring, loading, and docking of CM to OC implicated by the structural changes observed between CM and OCCM, and especially changes between floppy and structured components, are best illustrated by animation (Movie S1). One cannot overemphasize the important roles played by the flexible domains that cannot be captured by image reconstruction through cryo-EM. The flexible MCMcWHDs and the flexible linker of Cdt1 that connects its MD and CTD likely play a major role in coaxing the coil-to-ring transition of the MCM-SH. The flexible Mcm5 in the OCCM structure ( Figures 2I and 2J ) suggests that duplex DNA may be able to snug through the narrow gate of the near planar but still open MCM ring. Indeed, in the single-molecule fluorescence resonance energy transfer (FRET) analysis, the change in signal after the release of Cdc6 and Cdt1 from OCCM could reflect the closing of the Mcm2-Mcm5 gate or the transition of the Mcm5 from a flexible to a fixed configuration or both (Ticau et al., 2017) . In fact, these changes may coincide with the transition of the coil-to-ring structure, as illustrated by the morphing of the open coil heptamer to a planar ring (Movie S1).
We caution that the animation is generated by the morphing of one complex into the next without knowledge of the intermediary path. The actual MCM-loading mechanism may not be as simple as presented here.
A Speculative Model for the Loading of the Second CM Unit onto ORC-MCM One of the most intriguing results of the single-molecule FRET studies is the manner in which the MCM-DH is formed . The MCM-DH is formed by the loading of two CM heptamers one at a time, with the removal of Cdc6 from ORC and Cdt1 from the MCM hexamer at each interval and the replenishing of Cdc6 between loadings (Sun et al., 2014; Ticau et al., 2017) . Importantly, current evidence favors that only one ORC molecule arbitrates the process of two rounds of MCM loading to form a stable MCM-DH. Moreover, we learned from the structures of the MCM hexamer and the CM heptamer that the role of Cdt1 is to stabilize the coil structure, especially the Mcm7-NTD, by interacting with Mcm2, Mcm4, and Mcm6 through allosteric effect ( Figures 2D and 2H) . We also learned from the near planar ring structure of OCCM that Mcm5 is largely flexible (EMD: 8540). Interestingly, a prominent feature of the MCM-DH is the tight junction between the two head-to-head MCM rings joined inextricably by the NTI and zinc finger (ZF) of Mcm7 and a long NTE of Mcm5 (Li et al., 2015) . Both Mcm5-NTE and Mcm7-NTI are flexible in the single hexamer and are stabilized in the DH through direct interactions between them. In this section, we use these pieces of information to weave a sequence of events for the loading of the second Cdt1-MCM in an animation (Movie S2).
Three events must take place before the loading of the second copy of the CM. Figure 3A) . Second, release of Cdt1 would mean that the Mcm7 NTD also becomes destabilized. Third, the reloading of Cdc6 would keep OC securely bound to DNA ( Figure 3D ) and recreate the attachment site for the CTE of Mcm3 of the incoming Cdt1-MCM. Based on the OCCM structure, we imagine that the binding of the second Mcm3-CTE to OC may also confer flexibility to the Mcm5 of the second heptamer, which could create a more far-reaching scope for the extended Mcm5-NTE to connect with the Mcm7-NTD of the docked MCM. We envision that when the second CM searches for a launching site, the long flexible Mcm5-NTE of the docked MCM may also reach out for the motifs of the Mcm7-NTD of the incoming heptamer (Figure 1 ). Once connected, release of Cdc6 would disengage the second CM from OC. A simple flip over the hinges provided by interactions Through an ATPdependent process, we imagine that, as Cdt1 is released, the incoming MCM would transition from coil to ring, secured by interactions of the zinc finger rings of the two MCMs, leaving behind a rigid, twisted, slightly offset DH. At this point, the contact between the MCM-DH and ORC is no longer secured and the function of ORC is complete.
A cross-section of the structure of the MCM-DH shows that the central channel of the two stacked hexameric rings forms a kink at the interface such that the intervening DNA cannot be accommodated as the Watson-Crick B-form DNA ( Figure 5A) . In a structural model where dsDNA was computationally built and refined in the central channel, the pairing of as many as seven base pairs has to be disrupted in the twisted, misaligned space ( Figure 5A ; unpublished data). We believe that these disrupted base pairs may be the nucleation center for DNA melting during the activation of DNA replication initiation ( Figure 5B ) (Bochman and Schwacha, 2015; Li et al., 2015) .
Conservation of the CTEs and Other Unique Features of Individual MCM Subunits across Species
Based on the cross-species sequence homology alignment of each member of the MCM family ( Figure S1 ), it is possible to predict whether each of the unique elements with specific functions in the loading mechanism in yeast is preserved in all eukaryotes, including humans.
An overview of the alignment of sequences between each of the eukaryotic MCM subunits and the Sulfolobus solfataricus MCM shows that regions not found in the archaeal MCM tend to be flexible in the eukaryotic MCM, whether in the Cdt1-MCM, OCCM, or DH ( Figure S1 , tan box). These flexible hinges presumably increase the adaptability and versatility of the entire protein, so that the protein can fold into different conformations as demanded. A closer inspection of these flexible regions in each of the subunits shows that most of them are conserved in both sequence and structure, suggesting a conserved function. These observations speak to the instructive value of flexible domains in dynamic molecules.
The cWHDs of Mcm3, Mcm7, Mcm6, and Mcm4 have been shown to act temporally in the docking of Cdt1-MCM onto OC, and, therefore, they deserve special attention. Sequence alignment shows that all of these cWHD are conserved. Mcm3 has an exceptionally long CTE that is well conserved in the C-terminal 80-90 residues, which fold into the cWHD. Biochemical data in yeast suggest that this cWHD 875-971 of Mcm3 is essential for the first contact with OC and responsible for triggering the ATPase activity of OC to ensure quality control of OCCM assembly and Cdc6 recycling. The Mcm5-cWHD, which plays an important role in blocking the loading of DNA in the Cdt1-MCM heptamer, is also conserved in all eukaryotes. It is worth noting that, unlike other eukaryotes, the yeast Mcm2 protein of both S. cerevisiae and S. pombe lacks a CTE that encodes a cWHD. Finally, the Mcm5-NTE and the MCM7-NTI, which we speculated to provide anchoring in the loading of the second Cdt1-MCM heptamer, are also conserved. However, there is an extra insertion in the S. cerevisiae Mcm7-NTI that provides additional contact with the NTD-A of Mcm5 in the DH. NTIs are absent in the archaeal MCM, consistent with biochemical observations that the archaeal MCM-DH can form in solution through zinc finger interactions alone (Chong et al., 2000; Fletcher et al., 2005) .
Model of the Two Rounds of MCM Loading for Replication Licensing
A number of models have been proposed to explain the biochemical data for the assembly of the pre-RC Samson and Bell, 2013; Yardimci and Walter, 2014 ). Li et al. (2015) . The MCM-DH structure refined with NCS restraints was used to model the MCM-DH-DNA complex. Double-stranded DNA (dsDNA) structures with the sequence of the MCM-binding site at ARS305 were inserted into the central channel of each MCM hexamer. Specifically, the dsDNA in each hexamer was rotated along its longitudinal axis to minimize the protein-DNA steric clashes with PyMOL (http://www.pymol. org). Due to the kink at the interface between the two hexamers, fully base-paired dsDNA cannot be accommodated at this region. Therefore, the dsDNA structure at the interface was remodeled by ModeRNA (Rother et al., 2011) and inserted into the central channel. Finally, A 5,000-step energy minimization by ENCAD (Levitt, 1983; Levitt et al., 1995) was performed to further refine the complex structure by eliminating the remaining clashes.
Each of these models explains some of the data but none of them explains all of the data. Key facts that must be satisfied in a credible model for the assembly of the pre-RC are as follows. First, a single ORC is responsible for the loading of two Cdt1-MCMs. Second, the two Cdt1-MCMs are loaded sequentially one at a time to form a DH in a head-to-head orientation. Third, the two loading events are mechanistically identical, each requiring the presence of Mcm3-CTE, a freshly recruited Cdc6 by ORC, and then the sequential removal of Cdc6 and Cdt1. Since it is well established that Mcm3-CTE interacts with OC in the first loading, it is inferred that the same occurs in the second loading.
Here we have constructed a model of the dynamic process of replication licensing based on existing biochemical data and supported by new information derived from the cryo-EM structures of the CM heptamer, the OCCM, and the MCM-DH (Figure 6 ). In the loading of the first open-coiled heptamer ( Figure 6B ), the flexible Mcm3-cWHD in a searching mode lodges onto the surface created by the DNA-bound OC. The launching of the cWHDs of Mcm7, Mcm4, and Mcm6 then follows. The latching of the extra short Mcm4-CTE may impose steric constraint to the OC-CM junction, resulting in the bending of DNA at the interface . The attachment of the four cWHDs onto OC positions the heptamer such that the open M2-M5 gate is facing the duplex DNA. Although the M2-M5 gate in the free heptamer coil is too narrow for the passage of duplex DNA, the interaction of the Mcm3-CTE with OC may trigger conformational changes by widening the gate to allow the entry of DNA. The alignment of the positively charged central channel with the negatively charged DNA may aid in this process. The coil-to-ring transition of Mcm2-7 may also take place during this ATP-independent process. Hydrolysis of ATP by OC releases the first Cdc6, followed by Cdt1 release as a result of ATP hydrolysis by MCM (Ticau et al., 2017) . The release of Cdc6 destroys the binding surfaces for the cWHDs of Mcm3 There are a few important features of the Acrobat Model that are not accounted for in other alternative models. First, there is symmetry in the sequential loading mechanism. Second, the role of Cdc6 in forming a binding surface for the CTE of Mcm3 explains the need for a new round of Cdc6 to engage and disengage the Mcm3-CTE/OC linkage in each round. Third, Mcm3 is the only subunit that forms a head-to-head dimer in the MCM-DH. The acrobatic act in the loading of the second heptamer specifically places the two Mcm3 subunits in that position. Finally, the Mcm5-NTE and Mcm7-NTD play a direct role in recruiting the second MCM complex. Although this model satisfies all of the criteria listed above, there may be alternative models that also satisfy all of the above criteria and additional criteria that we missed. Here we assume that ATP hydrolysis by the second Cdc6 is fast and Cdc6 is released soon after the recruitment of the second heptamer but before its docking. If Cdc6 were to leave after the docking, then the Mcm3-CTE would still be attached and it would be sterically impossible for the second MCM to flip. The Acrobat Model should only be viewed as a working model.
Questions Unanswered
In assembling the latest structural, biochemical, and genetic data into a coherent picture of the replication-licensing mechanism, a set of remaining questions comes into focus. First and foremost, it should be noted that the extent of DNA bound by ORC/Cdc6 in the OCCM structure accounts for less than half of the DNA protected by either ORC (Bell and Stillman, 1992; Rowley et al., 1995) or ORC/Cdc6 (Speck et al., 2005) from DNaseI cleavage. It is possible that the missing Orc6 in the current OCCM structure may explain some of this discrepancy. Another possible explanation is that there is a major recofiguration in the OC complex during the formation of OCCM that reduces the footprint of OCCM on DNA. Although there are a number of reports on the structures of ORC, we still do not have the full picture of how ORC interacts with DNA alone or together with Cdc6 before MCM loading. The current ORC structures either do not contain DNA or are trimmed of flexible but important parts (Bleichert et al., 2015; Tocilj et al., 2017) . Until we know how the first Cdc6 alters the structure of ORC, we cannot adequately address how the second Cdc6 functions. More intermediate structures through manipulations of in vitro assembly may address some of these questions.
It is still unclear how the docked MCM serves as the scaffold for the recruitment of the second MCM. We hypothesize that the flexibility of the NTDs of the two MCM hexamers provides a trapping mechanism during this process. The bonding between the NTDs and NTEs of reciprocal Mcm7 and Mcm5 subunits of each of the MCM hexamers may be the initiating step. Mutational analysis of the NTI of Mcm7 and NTE of Mcm5 may test some of these predictions. Previous biochemical data showed that the ATPase activities of the Mcm2-7 complex also play important roles in the staged MCM-loading process. However, it is poorly understood how ATP binding and hydrolysis by the Mcm subunits transforms the conformation of the MCM complex for its own loading. Using the well-characterized mcm ATPase mutants, it may be possible to capture some of the intermediate assemblies for structural analyses by cryo-EM.
To date, only the structures of the NTEs of Mcm3 and Mcm5 have been determined in the DH. The NTEs of Mcm2, Mcm4, and Mcm6, which are the known substrates of the Cdc7-Dbf4 kinase (DDK) Lei et al., 1997; Ramer et al., 2013; Sheu et al., 2014) , have not been determined in the context of the DH. Determining the structure of these long regulatory NTEs will likely come from intermediate assemblies stabilized by DDK. A high-resolution structure of DDK-MCM-DH will richly inform the activation mechanism of the inert MCM-DH (Bochman and Schwacha, 2010) .
There are additional questions about the state of the dsDNAbound MCM-DH. In vitro and some in vivo studies indicate that the DH can move freely along duplex DNA (Gros et al., 2015; Remus et al., 2009 ), yet the cryo-EM high-resolution structure suggests that the DNA-bound MCM-DH is a rigid, stable structure that twists DNA by a tight grip in an immobile state.
Although we have only focused on the specific roles of each individual MCM subunit during replication licensing in this review, we believe that they each also play unique roles throughout the DNA replication process from initiation to elongation (Huang et al., 2015; Richet et al., 2015; Wang et al., 2015) to termination (Maric et al., 2014) . For example, during replication elongation, a conserved region of Mcm2-NTE appears to act as a histone H3-H4 chaperone in the assembly and disassembly of nucleosomes in the context of a replisome (Foltman et al., 2013; Huang et al., 2015) . The structure of this Mcm2 region in human has also been determined in complex with the H3-H4 dimer (Huang et al., 2015) . We look forward to an era of rapid advances in our understanding of eukaryotic DNA replication as more high-resolution structures of DNA replication intermediates are resolved and the in vitro reconstitution experiments replicate in vivo conditions (Azmi et al., 2017; Devbhandari et al., 2017; Kurat et al., 2017; Yeeles et al., 2017) . We foresee that, as flexible domains playing important roles are identified in cryo-EM structures, NMR spectroscopy will come in handy for detailing the dynamics of these key flexible domains.
SUPPLEMENTAL INFORMATION
Supplemental Information includes one figure and two movies and can be found with this article online at http://dx.doi.org/10.1016/j.molcel.2017. 06.016.
